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INTRODUCTION
The Infraorbital foramen (FIO) is located under the infraorbital margin, varying from 4 to 12 mm (Testut & Latarjet, 1954) , bilaterally in the maxillary bone (Gardner et al., 1988) and relates to the anterior opening of the infraorbital canal. The point of the orbit right above the infraorbital foramen is noted for its discrete wrinkles, where the zigomatic-maxillary suture crosses the infraorbital margin (Sicher & Dubrul, 1991) . This gives a passageway for the nerves and the infraorbital blood vessels, frequently anesthetized in this foramen (Texeira et al., 2001) and found in a lower medial direction. It appears in a relatively large diameter compared to the supraorbital foramen, with varieties in shape, situation and disposition (Testut & Latarjet; Berge & Bergman, 2001) .
The point E2 (Sibai -"Always Glowing") is located three decimals from sun or three distal fens from E1 (Chengqui), in an infraorbital bone groove. It is used in the treatment of paralysis and facial spasm, trigeminal neurology, eye disease and maxillary sinusitis.
The technical procedure that is most commonly used in dentistry is anesthesia and, according to Ranali et al. (1988) is the most common method of pain relief used in dentist offices.
A precise understanding of the localization of the foramen and the reference points in the area is of extreme importance in the practice of local anesthesia due to the fact that it is used as a reference for an infraorbital nerve block and also used for plastic surgery and procedures of the facial maxillary area. It is of vital importance also in the practice of acupuncture, for in it the point Sibai (E2) is located (Chonghuo, 1993; Chen, 1997; Esper et al., 1997; 1998) and also in modern day surgical procedures like anesthesia, requiring a detailed and precise study of topographic anatomy and biometry of the area, which contributes also to the risk reduction and decrease in complications that could occur as a result of these procedures. Many studies of the biometric evaluation of the infraorbital foramen have been done. Nevertheless, the results have shown a large variation due to the fact that different anatomical markings were used as references in relation to this foramen, as well as variations in size, shape and symmetry of the foramen were seen.
The objective of this study was to do a morphological and biometric study of the infraorbital foramen, as well as to verify its symmetry with the counter-lateral. Simultaneously this study also was determined to orientate the Point E2 (Sibai), relating it with the reference points in the skull bones.
MATERIAL AND METHOD
The measurements were directly obtained from a total of 60 dry skulls which were obtained from the Higher Learning Institutions in the state of Alagoas, with the help of a manual pachymeter with graduations in millimeters, (MYTUTOYO, JAPAN) . This study was properly approved by the Research Ethics Committee involving humans of the Federal University of Alagoas. A criteria of exclusion was adopted in any skull that showed signs of damage to the pear-shaped opening, the medial, lateral, upper or lower margins of the orbit, as well as skulls where the Infraorbital foramen (FIO) was found damaged unilaterally or bilaterally, in all cases; in all the samples the presence of a complete maxillary bone was considered to be mandatory, to be absolutely certain of the study of the foramens, due to the fact that both the foramen and the maxillary bone had to come from the same original skull. The skulls of children were not analyzed, only of adults, with no restrictions as to the adult age. The variations of sex and ethnic group were not considered.
The variations of situations, localization in relation to the center of the foramen and its medial, lateral, upper and lower margins, size, disposition, and the quantity of the openings of the infraorbital foramen were observed, as well as an analysis of its position in relation to the sagittal plane that passes through the center of the foramen/supraorbital incision. At this point an imaginary sagittal plane was used to classify the foramen in relation to the medial, lateral or in the same direction as this sagittal plane.
As far as the shape of the foramen, it was classified into four types:
Type I: Oval horizontal shape Type II: Oval vertical shape Type III: Round shape Type IV: Semilunar (Half moon) shape Sagittal Measurement: An imaginary sagittal plane that passes through the center of the infraorbital foramen, parallel to the medial sagittal plane. With the help of the manual pachymeter the values between the infraorbital margin and the upper margin of the infraorbital foramen were obtained as well as the distance between the upper margin of the orbit and the upper margin if he FIO.
Transversal Measurement: A transversal plane that passes through the center of the infraorbital foramen, forming an angle of 90 degrees with the adopted imaginary sagittal plane, that also passes through the center of the foramen, parallel to the medial sagittal plane. With help of the manual pachymeter we obtained measurements of the distance between the medial margin of the FIO and the lateral blade of the pear-shaped opening. Also, with the help of the manual pachymeter, values were obtained of the distances between the medial margin of the FIO and the medial margin of the orbit and of the lateral margin of the FIO and the lateral margin of the orbit (Fig. 1) .
The position of the FIO in relation to the zigomaticmaxillary suture were considered, when this passes through the infraorbital margin. At this point an imaginary sagittal plane was used to classify the foramen into a position, medial, lateral or same direction of the sagittal plane. Also the location of the foramen in relation to the radicular apexes of the upper teeth and/or the alveolar process of the corresponding teeth was evaluated.
The measurements that were obtained were analyzed using the analytical methods of Variance, to obtain the measurement and the deviation pattern, T-Test to analyze the meaning of the Variance, for parametric data and the Qui-Quadrant for non parametric data, all of which showed a significance of 5%, using the software SPSS 10.0 for Windows.
RESULTS
The infraorbital foramen (FIO) was present in all of the foramens analyzed. On the right side, the FIO was found located 6.49(±1.68) mm from the lower margin of the orbit (MIO), and 39.6(±3) mm from the upper margin (MSO), from the medial margin (MMO) it was 17.7(±2.97) mm and to the lateral margin of the orbit (MLO) it was 20.46(±2.9) mm. The distance found between the FIO and the pear-shaped opening (AP) was 13.67(±2.17). On the left side, the biometric analysis showed the following results: the distance of the FIO to the MIO was 6.52(±1.82) mm; the distance to the MSO was 39.9(±2.62) mm; the distance to the lateral margin and the medial foramen was 17.93(±1.82) mm and 21.12(±3) mm, respectively and to the pear-shaped opening were 14.26(±1.83) mm. The largest horizontal diameter of the FIO found was 4.2(±0.95) mm on the right side and 4.33(±0,92) mm on the left side, while the largest vertical diameter on the right side was 2.96(±0.85) mm and on the left side 3.17(±0.89) mm.
The biometric data above analyzed and correlated were significant (p<0.05) and did not differ statistically in relation to its counter-lateral ( Figs. 2 and 3 ).
The oval shaped foramen was found to be predominate, in 39 (65%) of the skulls, on the right side as well as on the left, of which 30 (76.92%) were on the right side presenting as the largest diameter being horizontal (Type I) and 9 (23.08%) the vertical diameter was the largest (Type II). On the left side, of the 39 foramens found with an oval shape, 28 (71.80%) had the largest diameter being the horizontal (Type I) and 11 (28.20%) having the vertical as the largest diameter (Type II).
In 7 skulls, the FIO was found to be round (Type III) bilaterally (43.8% and 50%, for the right and the left sides, respectively.
The above analyzed data were statistically significant (p<0.05).
The pattern of variation in relation to the presence of the supranumerical foramens is shown in Table I .
In relation to the sagittal plane that passes through the center of the foramen/supraorbital incisure (FSO), the FIO was found more frequently laterally to it, in 38 skulls (63.3%) on the right side and in 45 skulls (75%) on the left side (Table II) .
No cases were observed in which the FIO was located between the second premolar and the first molar bilaterally.
DISCUSSION
The Point E2 (Sibai -"Always Glowing") is located under the eye, being indicated principally for the treatment of eye alterations, for example blurred vision, hyperemia (edema) of the lids and itching with a light opacity of the cornea, according to Ming (1996) , besides giving more brilliance to the eyes. This is the reason that it has the name Sibai (Ding, 1996) .
According to Sussmann (1972) the E2 is located three decimals cun (inches) or three fens distal from to the E1 (Chegqui), in an infraorbital bone groove, this fact being in accordance also with the work that was reported by Xinnong (1999) .
Ding, also affirmed that a needle could be inserted obliquely as well as perpendicularly at approximately 0.3 to 0.5 cun (inches) of profundity (depth). According to Xinnong the needle should be inserted perpendicularly, 0.2 to 0.3 inches, this work does not recommend that the needle be inserted profoundly (deeply).
For Esper et al. (1997) , the largest clinical effect was found with the oblique insertion, at the Point E2 (Sabai), at an angle of 28.5 degrees in the frontal plane, 123.7 degrees in the transversal plane and 60.4 degrees in the coronal plane, rather than a perpendicular insertion. For Lee et al. (2006) the angle of the needle should be above 44 degrees to avoid injuring the infraorbital nerve.
The present study revealed that the infraorbital foramen (FIO) presented itself most often as a single foramen, of oval form, on both sides. It was located most frequently lateral to the sagittal plane that passes through the center of the supraorbital foramen/incisure, medial to the zigomaticmaxillary suture (when it is found on the lower margin of *p<0.05 n not estatistically differ. In 31 skulls, (83.8% of the cases on the right side and 68.9% for the left side), it was seen that when on the side that the FIO is located laterally to the sagittal plane that passes through the center of the foramen/supraorbital incisure, its counter-lateral did the same. The above analyzed data were significant (p<0.05).
In 39 cases, the FIO was found medial to the zigomatic-maxillary suture bilaterally (95.1% on the right side and in 92.9% on the left side) (Table III) The FIO was most frequently located between the first and the second upper premolars in 22 skulls (36.7%) on the right side and in 17 skulls (28.3%) on the left.
In 13 skulls, the FIO was found between the first and second premolars on the right side as well as on the left (59.1% and 76.5% respectively (Table IV) . the orbit) and in the region of the superior premolars, on the right side as well as on the left side.
One other important variable that was considered in this study, in relation to the practice of anesthesia in the referred to foramen, was the presence of 
Foraminas
Right Side Left Side Present 11 (18.3%)* n 15 (25%)* n Ausent 49 (81.7%)* n 45 (75%)* n
Dental Relationship Right Side Left Side
Between the canine and 1º pre-molar 0 1 (1.7%) 1 st pre-molar 4 (6.7%)* 9 (15%)* Between the 1 st and 2nd pre-molars 22 (36.7%)* n 17 (28.3%)* n 2 nd p re-molar 13 (21.6%)* n 11 (18.3%)* n Between the 2 nd pre-molar and o 1s t molar 3 (5%) n 2 (3.3%) n supranumerical foramens, present in 11(18.3%) of the skulls on the right side and in 15 (25%) of the skulls on the left side.
In relation to the presence of the supranumerical foramens a double foramen was found in 4 skulls, bilaterally in only one case. The presence of 2 triple foramens was observed, all on the right side.
Hindy & Abdel-Raouf (1993) related that the FIO was fond in an opposite position to the second maxillary premolar in 50% of the cases, being a single foramen in 90% of the cases and a double foramen in 10%. The oval shape of the foramen was found in 65% of the samples, differing from our study only in relation to the location as to the maxillary teeth, but being in accordance in relation to the shape and number.
According to Chung et al. (1995) , the FIO was located in the same plane that passes through the supraorbital foramen/incisure (36.4% of the cases) or laterally to (on the side of) this plane (63.3% of the cases). The supraorbital foramen/incisure, the FIO and the mental foramen were found in the same plane in 38.1% of the cases. More commonly, the infraorbital foramen was found laterally to the sagittal plane that passes through the supraorbital foramen/incisure, not differing from the results found in this study. Canan et al. (1999) , morphometrically analyzed , 119 skulls and 229 maxillas (in a total of 467 infraorbital foramens), in relation to the accessory foramens, and a single accessory foramen was found in 11.5% of the specimens and a double accessory foramen was present in 1.8% of the specimens, not differing statistically from the findings in the present analysis.
For Kazkayasi et al. (2001) , the oval shape of the FIO was found in 34.3%, a round shape in 38.6% and a semilunar (half moon) shape in 27.1% of the total number of skulls analyzed (35 dry adult skulls-70 sides), differing from the results found in this study, where the oval shape of the foramen was predominate. The foramen was single in 94.3% and double in 5.7% of the cases, not differing statistically from our analysis. Monroy et al. (2003) , in a study of 165 dry skulls, observed that the form of FIO most commonly found was oval, present in 60% of the cases. The second premolar was found to have a relationship with this FIO in 94% of the specimens. On the other hand, the accessory infraorbital foramen was evidenced in 24.84% of the specimens, having its most common location supra-medial, in 79.26% of the cases. Elias et al. (2004) , related that in approximately 99% of the cases that they analyzed, they saw that the foramens observed the following relationship: if one was located medially (in relation to the sagittal plane that passes through the center of the zigomatic-maxillary suture as it crosses the infra-orbital margin) the other also had the same location, or if one was located laterally (on the side of) the plane, the other appeared in the same location. The only exceptions to this were found in 4 foramens, in 2 skulls, of the 324 skulls analyzed, in which one was medial to the plane and the other was found in the same position as this. The following results of the foramens were found in relation to the adopted plane that passes through the center of the supraorbital foramen: a) medial (60.25%); b) lateral (8.11%); c) on the plane (30.64%).
As to the location of the FIO in relation to the upper maxillary teeth, our studies revealed that the foramen was most commonly found between the first and the second premolars, on the right side (22 skulls -36.7%) as well as on the left side (17 skulls -28.3%); it was found above the second premolar on the right side in 13 (21.6%) of the skulls and in 11 (18.3%) of the skulls on the left side. The foramen was found at the level of the first premolar in 4 (6.7%) of the skulls on the right side and in 9 (15%) on the left side.
Hindy & Abdel-Raouf related that the FIO was found opposite to the second maxillary premolar in 50% of the cases, opposite to the first premolar in 15% and between the first and second premolars in 15% of the cases. As for Monroy et al., the second premolar was found to have a relation to the FIO in 94% of the specimens, this being in accordance with our findings.
A biometric analysis of this study demonstrated that the FIO (Point E2-Sibai), on the right side, was found 6.49(±1.68) mm from the lower margin of the orbit (MIO),39.65(±3) mm from the upper margin (MSO), 17.7(±2.97) mm from the medial margin (MMO), and 20.46(±2.9) mm from the lateral margin of the orbit (MLO). The distance found between the foramen and the pear-shaped opening (AP) was 13.67(±2.17) mm. On the left side, the biometric analysis obtained the following results: the distance of the FIO to the MIO was 6.52(±1.82) mm; to the MSO was 39.9(±2.62) mm; to the lateral and the medial margins 17.93(±2.58) mm and 21.12(±3) mm, respectively, and to the AP was 14.26(±1.83) mm.
The largest horizontal diameter of the FIO was found to be 4.2 (±0.95) mm on the right side, and 4.33 (±0.92) mm on the left side, while the largest vertical diameter found was 2.96 (±0.85) mm on the right side and 3.17 (±0.89) mm on the left side.
According to Hindy & Abdel-Raouf the distance from the center of the FIO to the infraorbital margin was 6.1 (±2.4) mm and to the lateral nasal margin 14.7 (±2.7) mm, statistically similar to our analysis. Chung et al. (1995) related that the average distance of the medial sagittal plane to the center of the FIO was 27.2 mm and the infraorbital margin to the center of the FIO was 8.6 mm; the average length of the line that goes from the center of the supraorbital foramen/incisure to the center of the FIO was 45.6 mm. The average horizontal width of the foramen was found t be 4.8 mm, not differing statistically from our findings.
According to Esper et al., the Point E2 (Sibai) located in the human adult skull was 6.8 mm under the lower orbital margin, 30.1 mm above the dental alveolar of the second upper premolar and 27.1 mm to the side of the anterior medial line, not differing statistically from our analysis, other than the location of the upper maxillary teeth.
For Kazkayasi et al., the average distances of the FIO to the infraorbital margin, to the lateral process (groove) of the upper canine tooth in a vertical direction and to the lateral nasal margin in a horizontal direction were 7.19 (±1.39) mm, 33.94(±3.15) mm, and 17.23(±2.64) mm, respectively, in accordance with our analysis.
For Karakas et al. (2003) the distance of the FIO to the infraorbital margin was 6.7(±1.9) mm, presenting similar statistically with our analysis.
Monroy et al. affirmed that in relation to the distance between the center of the FIO to the lower margin of the orbit, along the medial plane and the zigomatic-maxillary suture, the data obtained were 6.9 (±3.18) mm and 15.5 (±4.6) mm, respectively. For Cutright et al. (2003) , confirmed that the FIO was located at an average distance of 27 mm from the medial nasal margin. The same foramen was found situated 6.4 mm under the infraorbital margin and medially 3 mm from the zigomatic-maxillary suture.
Elias et al. related that the average distance of the upper margin of the FIO to the lower margin of the orbit (sagittal medial) was found to be 6.71(±1.70) mm on the right side and 6.83(±1.83) mm on the left side; the distances of the medial margin of the FIO to the pear-shaped opening (transverse medial) was found to be 13.28(±2.17) mm and 13.31(±2.19) mm on the right and the left sides, respectively, not differing statistically, and presenting very similar to our analyses.
CONCLUSION
With our analyses it was confirmed that the FIO is located:
-At 6.49 (±1.68) mm on the right and at 6.52 (±1.82) mm on the left of the lower margin of the orbit.
-At 39.65(±3) mm and at 39.9(±2.62) mm from the upper margin of the orbit, on the right and the left sides, respectively.
-At 17.7(±2.97) mm from the medial margin of the orbit and at 20.46(±2.9) mm from the lateral, on the right side and on the left side 17.93(±2.58) mm and 21.12(±3) mm distant to the lateral and the medial (middle) margin of the orbit.
-At 13.67(±2.17) mm and at 14.26(±1.83) mm from the pearshaped opening, on the right and the left sides, respectively.
The oval shape was found to be predominant, on the right side as well as on the left. With accessory foramens present in 11 samples (18.3%) on the right side and in 15 samples (25%) on the left side.
The FIO was found most frequently lateral to the sagittal plane that passes through the center of the supraorbital foramen/incisure, medial to the zigomatic-maxillary suture and in the region between the first and second premolars, on the right side as well as on the left side.
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